v

Sanitized Copy Approved for Release 2011/04/12

CIA-RDP81-00280R000200150075-8
STAT
‘0 Next 1 Page(s) In Document Denied

Sanitized Copy Approved for Release 2011/04/12
CIA-RDP81-00280R000200150075-8




8o V. Borodish, candidate in
; teaimical sciences; -
Vo' Po mnuhin, candidate in
teckmical sciences;
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Beruin, equipment is described that is designed for main line redio
relay communications with freguency packing, .

Designation of the Equipment ' ,

The equipment for radio-relay commmnicaticn lines provides a duplex
wide~band channel which is packed by means of the equipment of terminal
stations of system K-2, t6 get .24 high-frequency telephone charmels on
onie 1ine. Apart from K-24 equipment, terminal apparatus of other ‘types
can slso be employed for packing, if the range of its working frequencies
is disposed ir the band of the lineéar spectrum of the working frequencies
of the K-2, equipment (12 to 108 ke).

_Badio relay lines outfitted with the given equipment coordinate very
well with the general systex of cable commmications, since their Junction
with'ihe cable lines can be made directly in the group line without
transduction in a lower frequency.,

In its technical ratixigs the equipment provides high—quality tele—
phone channels corresponding to the standards and recommendations of
MKKF for channels othhigh—rreq_uenoy cable l:_Lnes of commmication.

" In addition t6 the 24 telephons channels, there is a separate
channel for service commnications c¢f the linets operating personnel,
Provided to incressé thd stability df communiocations is an automatic
spare for each get of equipment &t sll points of the line.

" " The equimment of the radio relsy line is assembled from the
apparatus of terminal and intermediate statioms, -

"Shown in Figure 1 is a simplified block-diagram of the const/ruction
of a redio relay line that consists of 2 terminal and a nurber of inter-
modiate stations. Located at the terminal stations are the terminal
packing equipment (K-24) and the receiving-transmitting radio set of
the terminal 'stations (0S)., At the intermediate stations only the
receiving-transmitting.radio sst of intermediate stations (Ps) is
installed. The intermediate points of the line at which separation of
parts of the telephone channels is required, are called the chief
stations of the line. They are equippsd with the receiving-transmitting
radio set of terminal staticms (0S) and with the special set for separa-~
tion of part of the telephone chamnels (AV),

Equipment of a Terminal Station

' Figure 2 shows the block-diagram of the receiving-transmitting radio
set of a termingl station. The currants of all chanzels from the output
of the group awplifier of the transmission of terminal equipment K-24
enter the input of the radio set and through extender U are supplisd to
the coordinating device SU. To tirds sams coordinating device are
supplied the talking currents from the talk-call devies PVU of the
service chanmnel and the current of the contrul frequency from the generator
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of the ocontrol. frequensy GXCL, | Frequency modulation . employed the
tronsmitter, ! Summary current of sll channels, inclading the
seivice chamriel and the Surrent of the comirol frasquency, enters the
reastive tube of Jthe :frequency modulated generator ‘of intermsdiste -
are amplified by amilifier UPCh, and “aze delivered to the power ﬂnr&(’
to which are also asupplied @hooseill;ﬁmof-npoﬂucb-fx%qmncy from
the driver gensrator 2G. Separated st the output ‘of the mixer are the
oscillations ol the difference or Sumiry Lrequsncy which énter the™
transmitting antenna. The transfer is thus: szcomplished of the spestrum
of frequency mcdulated oscil:ations from the range of intormediate
frequencies to the range of working frequencies. -

"7 At the outjmit of the transmitter there is a power monitor ZX, -
readings of which are proportional to the power retarned by the trans-
mitter to ths antemna. .

The reply signal received by the receiving antemna snters the input
filter VF of the reception device, and after that to the cryctal mixer
SM; to which sre supplied also the cacillations of superhigh-frequency
from heterodyne G. The oscillations of intermadiate frequency formed
in’the mixer are amplified by amplifier UPCh and after limitation in
amplitude enter the frequency detector ChD, modulation of the received
signal is accomplished in the frequency detector and restoration of the
currents of all channels to their original spectrum of frequencies,

'~ From the output cof the frequency detector the currents of all
channels, including the current of the service channel and the current
of the control frequency, are supplied to the filters F; and Fp which
soparate the woricing and the service ‘channels, Filter ¥; contributes
large attenuadtion to the talking frequencies of the service channel and
passes to the input of- the group amplifier of reception GU, the ‘currents
of the working channels, and also the current of the control frequency.
At the output of this amplifier is comnected filter FB which creates a
big attenuation for the current of the control frequency. Thus, from
ths ocutput of filter F4 to the output of the equipment goes only the
currents of the working channels which occupy the band of frequerciss
of 12 to 108 ke, The level of these currents is the same as i+ is at

the input of the oquirm_ant.

The output of the radio set is connected with the input'of the group
receiving line of the terminal equipment K~24, a group amplifier of
reception K-24 not being used, since the remmant attenuvation of the
group channel of the radio set is equal to sero.

Filter F, passes the talking currents of the service channel and
dreates & big ztteaumaticn for the currents ofthe working chamels and
control frequency., From the oxtpat of this Tilter the talking curreats
of the service channel are supplied to ths t-alk-call device PYU of the

service communications.

From the output of the group amplifier GU the current of the control
‘requency goes to the receiver of control frequency PKCh, equipped wdth
a level monitor. By means of this monitor it is possible to armirol
constantly the lesvel of the current of the control frequsncy at the out-
put of the group line of the radio reilay 1ine or at separate segments
of it, and since the level of this current at the inpac of the line is
constant, the remnant attemuation of the gToup line is thereby controlled.

Since the fregquency of oscillations gensrated by the transmitter
is not stabiliszed, automatic trim of the heterodyne frequezcy is employed
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dver, ' The device of' suto-’
‘trdm APChH is 1t5 the ouhput of ths recsiverts :
rmediate frequency UPCHy. . It ochrists of & discriainitor
‘a ‘system of relays, and & little motor comtrolling an element’of tuilhg
the circuit of heterodyns.G.  Varistions £ transmitter fregusncy cause
5tions of .receiver intermedisto freqaency, Due to thl S volta
is formed at the ‘w;},pﬁti'ox'fmﬁ,dzamm.or APCE, tl;‘pﬁludfyi‘or ‘
which depsnds on the sigh of the varistion of the intermediste frequency
velative to its normal magriitwde. This voltage ‘across the ‘system of -
relays switches in the little motor which ahrnges ‘the frequency of the =
‘hsterodyne in sich manmier that the magnitude of the intermsdiste f{requency
remairs constant and equal to thenonrln&l 1_(;;;;1».; i C0 v

- At the output of intermediate frequency &l lser UPChy, the indi-
cator IN is connected, its reading being proportional to Lhe signal
voltage at the input of the .recelver,. - L
In the receiver thers is an auntcmatic regulator of amplification
which protects the amplifier of intermediate frequency frcm overload when
raising the level of the signal at the input. Lo »
- - - SR B S

Equipment of an I‘x_itéthediat'e.‘ Station

The block-diagram of the receiving-transmitting radio set of an
intermediate station is shawniin Figure 3. The signal received by the
receiving antenna enters the input- filter VF of the receiver and after
that goes to the orystal mixer SMy, in which osciliations:of inter-
mediate frequency are formed in consequence of the interaction ofthe
oscillations of the signal and of the heterodyue ‘Ge " After -amplification
of these oscillations in the amplifier of intermediate frequency UFPChj,
they are delivered to the second mixer SMz. 4lso delivered to it are
oscillations from the sedond beteritdyne ChMGz. Oscillations of the
second intermediate frequency, which are formed at the output of the
second mixer, are amplified by the second amplifier.of intermediate
frequency UPCh, aid go to the powser mixer SMy which is axcited by
oscillations o saperhigh-frequency that énter from ‘driver generator ZG.
At the output of the power mixer, oscillations of the differerice or
summary frequency are separated, going to the transxitting antenna.

In the receiver, just as in the équipment of thé terminal st.ation,
auntomatic trim of heterodyns frequency is employed,

- It is evident from the diagram that elements for demodvlation and
modulation of the signal are absemt in the main circuit of the ‘inter—
rmediate station eguipment. The intermediste station is ‘only ar smplifier
with conversicn of frequency, The exclusica of nonlinear elements
(modulator and demodulator). from the main circuit of the station permits
reducing the nonlinsarity of the entire group channe). of the radio relay
line. For correction of ncnlinear distortions caused by the nonlinearity
of the phase characteristic of the intermediate station, a speclal
circuit which squalizes the phase characterdstic is inclnded in the

amplifier of intermediate frequency UPChj.

The séparation of the taildne: currerts of the service channel Irom
the main station clircumit is accozplished by means of frequency

detector ChD, switched into the output of UPCh;, and filtar Fre The
lead into the main circait of the servlce channel from the ~call
device PVU of the given station is dene by means of modulating the
frequency of the second heterodyns ChMG2 with talking currents that enter
the reactive tube of this generator from the talk-call device through

the extender Uo
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Y ary. generator ‘m is p ded, switohed

into the input of th .

. !'nla génsrator gelicratesosiillsiions Yaving a frequency ‘squal to the
istermédiate froquency of ‘the receiving device, It is switched in Yy
meanis of the indicator IN wien the signal-disppears at the output of
the U and 2eemingly replaces the receiver by itself. Then the
transmitting part of the stat on cotizinues ‘to operate, end conversation
in’ the service chamne) can be transmitted from the giwen intermediata -
station toward the ssgment of _comnig_af,:l.on line in the working oxder.

" ALl the main blocks of redic squipment of the intermediste station
are Jjust the same &a in tl‘:e”tez;:i:(a_l atation; i.e. hoth stations are
uni.fied to the maximum, o LT TevE -

AY

{Service Commundcation I ' L

The equipment. described provides one chanasl. of service commmication,
Since this channel is general for all stations of thd Yine, the condu
of service talks is difficult when their number is large., For facdlity
of opsiation, the service chammel is divided into sections enclosed: bstwean
every 2 main stations or bstween a terminal station and the main statiom -
nesreist to it. The service charmel thus remains gensral only for the
stations ‘of one section, which makes it possible to carry on service -
conveirsations simultanecusly on all sections without mmtual Anterferences,” -
Commuiication along the service shannel between atations of different .
seot:ilons is accomplished by means of transit commection along ‘this chammel -
to the appropriate main stations, . - -

The sarvice channel which occupies the;"band of freqiencies Lrom 300
te 5000 cps is divided into 2 channels: 'properly the talk and call
channels. Transmitted along the call chanriel aré the ‘voilce freguéncies
for selectiveé calling of the station, Generators of. the voice frequency
call are installed at esach station of the liie; therefore, from every -
station, any statiom of a given section cazp be callad along the aervice
channel, . The connection of sections to one another in the gervice
channel is done at the main stations either SZamully or automatically,
Avtomatic transit connection of sections is accomplishéd -by-mesns of
sending a special signal from any main or terminal station of the line,

» by means of & transit comection:iany station-of the lipe ca: ba
Cmedo - ~ = i

Foreseen in the squipment is the possibility of checking up oa the
main .qualitative indexes of the line circult withoat resort to the
terminal packing equipment. For this pussose Thé equipment is supplied
withk a special measuring device, installed at the terminal and main
stations of the line and controlling the voltage of noise in a special
channel, tke freguency band of which is outside the 1imits of the linesar
spectrum of the working channels. This Same measuring device permits
ccatrolling the nonlinearity of the group zircuit of the whole line or
its sections, . .

Automatic Reservation

The equipment is supplied with a device of automatis resorvation
hich is set in &@o¥ion from the signal monitor IN of the receiver and

-4 -

L . o

Sanitized Copy Approved for Release 2011/04/12 : CIA-RDP81-00280R000200150075-8



Sanitized Copy Approved for Release 201 1/047/,1;’2'”: CIA-RDP81-00280R000200150075-8 soar

Py = -

- Ee) e T

" "fhe powsr monitor IN of the transmi stere

Fos _ At every station of the line & working and a spare set of eguipmsnt
’ &re installed; the tubes of the spare sets recedring only a filament

' supply, ‘When the aignal fails in the receivei or at the'c
tranamitter of the workiag set of equipment, a system of automatics is
sét in moticn which switches in the supply of the spare set and switches
over the aiitenna from the basic set to the reserve by mesans cf special

- antenna changeover switclms, - :

"When the signel fails in the receiver, the antomatina systex sidtohes
in at first only the spare receiver, and then, after the signai- appears
at its cutput, the ressrve transmitter. -Excluded, oiing to this, is the
possibility of false change-overs to spire sets at 'a given statiom in -
case of a breakiown at the ‘preaeding mtation of the line; The a 1Y
generator VG ‘at the intermediate station alsc 8ervis this Samé purpose;
it secures the dispaich of the signal to all succeeding stations when
the signal fsils et the “input of ‘btw}i;j:ihn‘n station.or when ths receiver
bresks down., Thereby it prevents false change-overs to apare sets at
the succesding stations, : s

Antenna System
A system consisting of a small horn antenna and 2 reflscting mirrors
is employed in the capacity of “tho’ naln type of #ntenna for thée lines
outfitted with the deséribed equipmeiit, A schematic drawing of such a
system is shown in Figure 4. 'The small horn entenns RA is 'ihstalled
inside the premises Jn Immediate ‘prawcinity to the radio equipment and
connected with the latter by a short sogment-of light type coaxial cable.
Ths horn anténna irradiates the bottom elliptical mirror EZ, whi¢h is
situated slose to the tower and inalined to th& hérizon at an angle of
45°, " Ths horn antemnsa, together with thé elliptical mirrér, forms a
directional antenna with'a high amplification factor, which irrsdiates
the plane mirror PZ situated at the top of ths tower.  This mirror is
&4lso inclined to the-horison at an angls of 45° and serves for varyirg
the direéction of ‘thé ray. The advantage of such ai antenna system is
that long connecting feeders are not required; they intreduce’ big'
losses aud harmful reflections and’ are rather compligated in operation.

In those cases when the use of this system is for some reason’
impossibie, #.g., When the station is Placed in' 'a big aity or lofty
towsrs are not required, the usual parabolical antenna with vibrator
irradiator is used, being comnected with the equipment by coaxial cables.

" 'The séparation of the linés of recepticn and transmissioi in one
anterna system 1s azcomplished through . nze of varied polarigation.

Zorstruction Design of Equipment

The equipment design is shaped in ths forr of cabinets with sliding
panels, The receiving-transmitt¢ing radio set with its sources of supply
is placed in one cabinet, and the talk-eall device of ser7ice commni-:
cation, the automstic and control devics, and a1s6 the measwuring instru-
ment is put into anctbher cabinet of the same size. The complete-set of
the equipment of an intermediste station, including 100% reserve, -
cansists of i high-frequency cabinets (with receiving-transmitting radio
equipment) and ons control cabinet (with dovices of automatic control
and service commmicaticns). The set of equipaent of a terminal station
consiste of 2 high-trequsncy cabinets and one control cabinet.
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_The eijuipment is supplisd with sigialling and & Susber of Gantrel”

' devices whigh: facilitats cérrying oii’observatiocn of its opsreiiea,

meaus Of meisiuring instiuments situsted in the pansls, it is possible
to control the duty of 'all tubes, the presénce of & signsl in the™ -

rwceiver, snd in the output of the trensmitter,  Alarm Iights in the

respective panéls ‘and the general emargency light in the cabinet?s
upper panel sigial about any ‘breakdown which is acdonipanied by ths -
loss of the signal 'ir the Teceiver or the transmittér. The sx tohing-in
of vardous voltages and the burning=cit of safety fusos Is slso marked
by appropriate signal; lights. %hc oquipment does not require the con-

stant presence of service parscnnel. . When there is need, for example,

~to talk over the service channel, the peison on” duty ean be called -
iato the equipment room by means of sigialliug provided in ‘the set.,

" " "In external appeasrance the high-froquenay cabinet of the t’omd.iia\.
station does not differ from the cabinet of an iantermediate station, -
Showrt in Figures 6 and 7 are Photographs of the maiil panels 6T the
high-fréquency cibinet: the recéiver panel (Figure ) and the trans-
mitter panel (Figure 7). The panels ‘are equipped with cut-in contact
valves for the comnsction “of Iow-frequensy circuits and ‘supply eircuits
and with ‘special high-frequercy trinsitions for the cotmiecticy of .
blgh-fréquericy Gircuits. The design of the panels of terminal and
intermediate staticns are identical,
- 'The set is operated on single-phase altemating current at 50 oycle
frequency snd 220 v, - ' ; <
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